The effect on the E-vacancy-production cross section due to the finite distribution of charge and magnetic moment of the incident proton is examined. Numerical results are given for two target elements, namely, Ni and U. The results show that even at energy as high as 10' GeV the incident proton can still be regarded as a point charge. The effect on the stopping power of matter is discussed.
I. INTRODUCTION
The production of inner-shell vacancies by various projectiles for different energy ranges has been investigated from time to time over the past sixty years. Most of the earlier theoretical calculations were based on the plane-wave Born approximation for the projectile and the Coulomb (longitudinal) interaction between the charged projectile and the atomic electrons. ' Recently, some investigators have looked into the adiabatic effects for slow moving projectiles and the density effect for relativistic projectiles. A relatively more important effect discovered by Anholt et al. ' and Davidovic et al. shows that at very high energies of the projectile, in particular, the proton, the transverse interaction which takes into account the retardation effect as required by relativity, dominates over the longitudinal term considered by the earlier workers. Furthermore, they found that the spin-flip ef- 
The other variables in (1) and (2) 
III. TOTAL CROSS SECTIONS
To see the structural effects of the proton on E-vacancy production, we are going to integrate Eq. (1) Fig. 1 ), we find that S deviates from 1 (see Table III ) appreciably for large Q's but stays essentially constant where der/dQ varies. That is, we find that due to the bound nature of the atomic electron, the integrand (da/dQ) dies down so fast that when we do the appropriate truncation of the integrals, we are still in a region where S-1 (see Table III ).
Another difference is that in the previous work, the electric form factor of the proton is used in the form Gz(qz) =1 -aq2 and the structural factor S corresponding to it dies down faster than in the "exponential fit". The exponential form fits the data much better. ' We therefore find that for Kvacancy production, the incident proton may be regarded as a point charge for proton energies as high as 10 GeV. We also conclude that the effect of the proton structure on the stopping power of matter will be less pronounced if the bound nature of the atomic target electrons is taken into account and a better fit to the form factor Gz(q ) is employed.
